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ABSTRACT 
Many business-IT alignment (BITA) models have been designed to support organizations in achieving, assessing and 
maintaining alignment between business and IT. These models focus on different components and emphasize different 
perspectives. This makes it difficult for practitioners to choose appropriate BITA models given organization at-hand. In this 
paper, an evaluation framework supporting practitioners to choose appropriate BITA models is presented. The framework 
was designed following design science as main research approach. The design process was based on literature and empirical 
studies. The literature study contributed in constructing a tentative version of the framework which was refined through an 
empirical study in 6 organizations. The final framework consists of 25 criteria categorized into four groups, and was 
demonstrated on six major BITA models showing its feasibility. Finally, the framework was evaluated by interviewing two 
business consultants and three CIOs from large-sized Swedish companies. The evaluation shows the framework having a 
complete set of criteria, but its usability and efficiency could be increased. 
Keywords 
Business-IT alignment, Alignment, Comparing BITA 
MOTIVATION AND RELATED WORK 
Business-IT alignment (BITA) is a preferred condition in which the relation between business and IT is optimized in order to 
maximize the business value of IT. Results from BITA research have shown that organizations that successfully align their 
business strategy with their IT strategy can increase their business performance (Chan et al., 1997; Irani, 2002; Kearns & 
Lederer, 2003). BITA can also support analysis of the potential role of IT in an organization. For example, it supports the 
identification of emergent IT solutions in IT marketplace that can be an opportunity for an organization to change its business 
strategy and business infrastructure (Henderson & Venkatraman. 1993). 
Not only researchers, but business and IT practitioners have also emphasized the importance of BITA. In the annual survey 
of the Society for Information Management, BITA was first on the top management concern from 2003-2009 with the 
exception of 2007 and 2009 when it was the second top concern (Luftman & Ben-Zvi, 2010). Therefore, practitioners should 
place a special attention on BITA models and particularly on the way it can be used for achieving, assessing and maintaining 
BITA in their organizations. 
Different models for BITA have been developed emphasizing different components, i.e. concepts/aspects of BITA (e.g. 
alignment level, governance, organizational structure, IT architecture). These models have different theoretical perspectives 
and purposes for achieving, assessing and maintaining BITA. This makes it hard for practitioners to choose an appropriate 
BITA model. Additionally, there are a few studies that bring different BITA models into comparisons. These studies lack a 
comparison framework (Gutierrez et al., 2008) or are too theoretical for practitioners (Chan & Reich, 2011). Therefore, the 
goal of this paper can be defined as proposing an evaluation framework for supporting both business and IT practitioners 
when selecting an appropriate BITA model for achieving, assessing and maintaining BITA in their organizations.  
In literature, several efforts are identified aiming at evaluating or comparing BITA models. These efforts are mainly in form 
of comparison frameworks for existing BITA models; extended their theoretical discussions of the development of BITA 
models; or evaluation studies of specific BITA models using case studies.   
First, a comparison framework found in Chan et al. (2006) provides a set of requirements on criteria for comparing different 
BITA models. Gutierrez et al. (2008) is another example studying BITA models with their underlying theoretical/empirical 
concepts. They introduce a benchmarking taxonomy that compares different concepts for existing BITA approaches. Arab 
Sorkhi et al. (2010) introduced a conceptual model for assessing readiness of organizations in settling BITA. They evaluated 
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various models and approaches of BITA based mainly on criteria from literature. These frameworks in overall are mainly 
based on theoretical investigations of BITA models without empirical studies supporting the selected comparison criteria. In 
our approach, both theoretical and empirical evidences are used.   
Second, extended theoretical discussions of the development path of BITA models are found in studies like Reich & 
Benbasat, (2000); Chan & Reich (2007); Chan & Reich (2011). While these efforts have limited support for practitioners, our 
approach focuses on supporting practitioners for comparing BITA approaches versus their needs. 
Third, evaluation studies found in studies like Sledgianowski et al. (2006); Goedvolk et al. (2000); Avison et al. (2004) focus 
on empirical evaluation of specific BITA models serving their research purpose. They provide useful comparisons and 
evaluation criteria that help researchers and practitioners in comparing BITA models. While these studies have limited scope 
such as specific business domain, organizational size, and specific application type, our research aims for a complete 
evaluation image for BITA models with their concepts. 
RESEARCH PROCESS 
This section describes the research approach used and the main activities in our research process. It also provides a 
description of the structure of the paper.   
Design Science 
The research approach used for developing the framework is design science (Hevner et al., 2004). Design science is 
characterized by artifacts’ creation (i.e. constructs, models, methods and instantiations) for addressing problems in business 
settings. While behavioral science originated in natural science aiming for explaining and predicting human-organizational 
behavior, Hevner et al. (2004) distinguish design science as originated in engineering disciplines aiming for creating 
innovative artifacts for solving practical problems. Peffers et al. (2007) have presented a process for design science research 
consisting of six activities as described below: 
1. Identify problems and motivate: The first activity in the design science process is to identify a business problem that 
motivates why the artifact (i.e. in our case the framework for comparing BITA models) needs to be designed and developed. 
The business problem is identified as the difficulty for practitioners to choose an appropriate BITA model for organizations 
due to the vast amount of BITA models with different purposes, perspectives and components. 
2. Define objectives of a solution: The second activity defines desirable requirements on the artifact based on the identified 
problem and specify precisely in which way the artifact solves the problem. These requirements guide the design and 
development of the artifact and form the basis for its evaluation. The following requirements have been specified for our 
framework: 
 Usability - the degree to which the framework is easy to apply for practitioners in achieving the goal of the 
framework, that is, in supporting practitioners to choose the right BITA model (Avison et al., 2004; Roger, 2007)  
 Efficiency - the degree to which the framework can be used for achieving the defined goal with optimal use of 
resources and in minimum time, effort and expense (Baskerville et al., 2010) 
 Completeness - the degree to which the framework includes all possible components that lead to the achievement of 
the goal of the framework, that is, in supporting practitioners to chose the right BITA model (Henderson & 
Vekatraman, 1993; Maes et al., 2000; Luftman, 2000) 
 Coherence - the degree to which the framework and its parts are logically, orderly and consistently related 
(Baskerville et al., 2010, Henderson & Vekatraman, 1993; Maes et al., 2000; Luftman, 2000) 
 
3. Design and develop: The third activity describes the final artifact including how it is designed and developed. In our 
research, a tentative framework was first developed based on an in-depth literature survey of BITA models. This was 
complemented by an empirical study investigating BITA in 6 organizations to further refine the framework.  
4. Demonstration: The forth activity aims at showing the use of the artifact in an illustrative or real-life case, thereby 
proving feasibility of the artifact. In our research, the framework was applied on six existing BITA assessment models. 
5. Evaluation: The fifth activity determines how well the artifact solves the problem taking into consideration the solution 
objectives (i.e. the defined requirements). In our research, the evaluation was based on interviews with two business 
consultants and three CIOs.  
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6. Communication. The sixth activity is to communicate the research carried out to researchers and practitioners, such as 
writing a conference paper like this. 
DESIGN AND DEVELOPMENT OF THE FRAMEWORK  
This section describes the proposed framework as well as the different steps in the design and development of the framework.  
Research Literature Analysis  
The aim of the first step in the design and development of the framework, the research literature analysis, was to find criteria 
that can be used for comparing BITA models and potentially serve as basis for constructing the framework. In this step 
different BITA models with their supporting literature was identified and analyzed. Chan & Reich’s (2007) study was firstly 
used in which over 150 studies in BITA domain are discussed. Secondly, four databases (Education Resources Information 
Center (ERIC), ScienceDirect, Business Source Premier and Academy of Management Learning and Education) were used to 
find relevant articles. Keywords of “Business-IT alignment”, “Alignment of Business and IT”, “Strategic alignment” and 
“BITA” were sought in titles or abstracts. According to Avison et al. (2004), Henderson & Vekatraman (1993) are the 
founding fathers of modeling BITA. Therefore, the starting point for the search was 1993. The final point for the search was 
August 2012. Totally, 496 articles were identified. They were further investigated under the following two conditions to find 
concrete BITA models: 
 The article must propose an artifact (e.g. model or method) for assessing BITA. 
 The article should provide empirical implementation of the proposed artifact in real cases. 
 
Table 1. Tentative BITA Models’ Concepts 
Out of the 496 articles, the following 19 were identified to propose a BITA model: 
1. Henderson & Venkatraman (1993), 2. Chan & Huff (1993), 3. Goedvolk et al. (1997), 4. Ma Louis & Burn (1998), 5. 
Mirani & Lederer (1998), 6. Chan et al. (1998), 7. Hackney et al. (2000), 8. Luftman (2000), 9. Maes et al. (2000), 10. Reich 
& Benbasat (2000), 11. Sabherwal & Chan (2001), 12. Cragg et al., (2002), 13. Tallon & Kraemer (2003), 14. Avison et al. 
(2004), 15. Bergeron et al. (2004), 16. Byrd et al. (2006), 17. Hu & Huang (2006), 18. Papp (2006), 19. Gutierrez & Serrano 
(2007). 
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These 19 BITA models were then used with their related articles (i.e. the articles used in the background to develop the 
model and its components) to identify all criteria that can be used for comparing BITA models and potentially serve as bases 
for constructing the framework. These criteria are grouped in seven provisional categories in Table 1 as a tentative version of 
the framework. For each of the criteria there is more than one reference for each, but only the latest is used in Table 1 for 
simplification and limiting the number of words. 
Empirical Research Phase 
The aim of the next step, the empirical research step,  is to gather understanding of how BITA is practiced, by performing an 
empirical study in 6 organizations. The results of this study are used to refine the comparison criteria. 
The sample of our empirical study originally composed of 8 organizations. These organizations were targeted as to be 
members in the OMX-Nordic
1
 Large Cap
2
 and the OMX-Nordic Medium Cap
3
 for at least the last 5 years, and to be in 
different business sectors. The condition of 5 years membership is important as an indication for stability of organizations. 
During processing the empirical study, different problems emerged that have had clear influences on the inclusion decision of 
some case organizations and their obtained data. This is considered, as argued by Payne & Payne (2004), as ethical issues for 
reliability and validity of the data (Myers, 2009). These problems are: i) incompleteness of data (no answers for all the 
required questions), ii) irrelevant answers (not related to the study domain), iii) the business growth and turnover was not 
stable over the last 5 years in an organization (answers only represent the current situation), iv) no balance between business 
and IT data. After the consideration of these problems and data-collection limitations, data collected from 6 organizations 
was considered in the empirical study in which 4 organizations are members of the OMX-Stockholm Large Cap and 2 of the 
Medium Cap. For confidentiality reason, organizations’ names are kept unrevealed, however the organizations represents 
different industry segments, which are: Beverage Industry, Financial and Investment Services, Hospitality Industry, 
Telecommunication infrastructure and services, Wholesale and Retail, Construction Industry. 
Data was collected through a set of semi-structured interviews. Following the finding of Silva et al. (2007), the interviews 
were done in two sets, one with employees from the business domain and another from IT domain. This helps to involve and 
to gain insights of both stakeholder groups. The questions are the same for both domains and each interview followed the 
same order of questions. The interviews were performed between 60 to 90 minutes, each, audio recorded and fully 
transcribed. Out of the studied 6 organizations, 16 interviewees – in which exactly 8 business interviewees and 8 IT 
interviewees – were valid as inputs to analyze BITA components and selecting the evaluation criteria for BITA models. 
Refining the Evaluation Criteria and the Proposal of a Framework 
The empirical study brought up some changes both in categorization of criteria and which criteria to include in the 
framework.  The criteria were categorized in four groups instead of seven in the first tentative framework (see Table 2). 
These four groups are described below, as well as the main changes regarding the criteria from the tentative framework.  
DESIGN-RELATED GROUP includes criteria that deal with the BITA model’s design aspects, i.e. how the model was 
originally designed. These criteria were categorized in two groups (The Disciplines of Alignment and the Model Structure) in 
the tentative framework, see Table 2, but the empirical study indicated that all the criteria in these two groups deal with 
design or design related issues and could be merged into one group. The new group also draws attention on different parts of 
a model and their relationships to organizations’ business and IT domains.  
ORGANIZATIONAL-RELATED GROUP includes criteria that refer to aspects of an organization, i.e. the size of 
organization, the business domain of the organization, and the dynamic nature of the environment of the organization. The 
empirical study conforms to the literature findings on all criteria in this group. 
ANALYSIS-RELATED GROUP includes analyze-related criteria.  Two additional criteria were identified in the interviews 
that were not part of the first tentative framework: “Analysis of Business Status” and “Measurability of Alignment”. The 
criterion “Analysis of Business Status” provides indication of internal and external business aspects. However, it should be 
highlighted that the criterion business aspect was referred by some intervieews to the operational, tactical and strategic levels 
of business, but by others to the management process (confirming the findings of Prairie (1996)); customer focus (confirming 
the findings of Hu & Huang (2006)); or business performance (confirming the findings of Sim & Koh (2001)). The criterion 
                                                          
1 OMX-Stockholm describes the common offering from NASDAQ OMX exchanges in Sweden 
2 Organizations with a market capitalization of over one billion EUR (accessed on 2010-11-29 from: http://www.nasdaqomxnordic.com/shares). 
3 Organizations with a market capitalization of over EUR 150 million and under a billion EUR (accessed on 2010-11-29) from: http://www.nasdaqomxnordic.com/shares. 
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business aspect is not found fitting directly in any of the provisional categories. However, it is related to the Balanced 
Scorecard discussed by Hu & Huang (2006). Therefore, it was placed in the analysis-related criteria, and was called 
“Analysis of Business Status”. The “Measurability of alignment” criterion was also found by all interviewees as a need to 
show the practicability of a BITA model and how to quantify the assessment. This is also confirmed by studies of Luftman 
(2000), Avison et al. (2004) and Papp (2006).  
USABILITY-RELATED GROUP includes criteria that deal with how the model can be used and practiced in organizations 
considering different levels of integration, dividing tasks and responsibility. This group combined three different groups from 
the tentative framework (see Table 2): Dynamic View, Relationship and Adaptability and Fluidity. The empirical study 
indicated that the criteria in all these three groups were concerned with how the model can be used and practiced. Therefore, 
they could be part of the same group. The interviews also highlighted a new criterion that should be considered when using a 
BITA model i.e. the “Complexity of Using and Applying” the model, which informs how easy and hard the BITA model is to 
apply. 
The final categories, named groups, are presented in Table 2 and the final criteria are presented in Table 3, 4, 5, 6. 
 
Table 2. Final BITA Model’s Evaluation Criteria 
 
 
Table 3. Design-Related Group 
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Table 4. Organizational-Related Group 
 
Table 5. Analysis-Related Group 
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Table 6. Usability-Related Group 
DEMONSTRATION OF THE FRAMEWORK 
In design science, demonstration of the designed artifact is important to prove the artifact’s feasibility and shows a real-life 
illustration (Peffer et al., 2008). In this section, the designed framework is demonstrated by comparing six existing BITA 
models, see Table 7. All the four groups of criteria were used to compare the models. For selecting these models, two filters 
were applied on the 19 articles presented in sub-section Research Literature Analysis:   
 The model should offer new components or an improvement of an existing BITA model. 
 The model should explain the relationship between business and IT domains and how they should be represented in the 
organizational structure. 
Selecting these models does not influence the quality of this research. It is just a matter of narrowing the number of BITA 
models in the demonstration. 
The final list of BITA models includes the following models: Henderson and Venkatraman (1993), Luftman (2000), Maes et 
al. (2000), Reich and Benbasat (2000), Sabherwal and Chan (2001) and Hu and Huang (2006).  
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Table 6. Analysis-Related Group 
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The Design-Related Group shows that all the models come from business systems and information systems management 
backgrounds. Therefore, business strategic planning and its related issues are important component in all models. Luftman 
(2000) and Maes et al. (2000) are, however, more complete than the other four in their design, since they include both 
business aspects and IT architecture aspects. Business goal is also an important component in the two models. 
In the Organizational-Related Group, it can be noticed that Maes et al. (2000) and Hu & Huang (2006) can help organizations 
of different sizes and with different IT positions. Hu & Huang (2006) is an extension to Reich & Benbasat (2000) in which 
balanced scorecard and relationships management have been added. Reich & Benbasat (2000) has limitation in futurity, and 
is limited to Medium/Small and Non-Customer-Related IT organizations which is not the case for Hu & Huang (2006). 
The models show more differences in the Analysis-Related Group. Luftman (2000), Maes et al. (2000) and Hu & Huang 
(2006) are seen more advanced in analyzing alignment. This can be clearly referred to their completeness in design and level 
of business process integration. Additionally, Maes et al. (2000) (as an extension to Henderson & Venkatraman (1993)) and 
Hu & Huang (2006) (as an extension to Reich & Benbasat (2000)) add additional BITA components to the original models. 
This clearly influences the models’ ability to carry out SWOT analysis for business positions of an organization. 
In the Usability-Related Group, the models also show apparent differences. Luftman (2000), Maes et al. (2000) and Hu & 
Huang (2006) show higher level regarding flexibility, comprehensiveness and scope of alignment than the other three 
models. However, users get no sufficient guidance and support in applying Maes et al. (2000) and Hu & Huang (2006) 
compared to clear structure and practice guidance of Luftman (2000). However, the model’s complexity and time to value are 
increased for the comprehensive models, i.e. Hu & Huang (2006) in which Balanced Scorecard and Relationships 
Management are included as parts of the model. Additionally, risks for accumulated errors are higher in Hu & Huang (2006) 
than in Luftman (2000) and Maes et al. (2000) due to its complexity and subjectivity in measuring business aspects. While 
the focus in Luftman (2000), Reich & Benbasat (2000) and Hu & Huang (2006) is on ‘how things are done’ which is a social-
related dimension, the focus in Henderson & Venkatraman (1993), Maes et al. (2000) and Sabherwal & Chan (2001) is more 
oriented to BITA itself and measuring its components, with embedded social dimension.  
EVALUATION OF THE FRAMEWORK 
In design science, an evaluation of the designed artifact needs to be carried out in order to determine how well the artifact 
solves the problem, taking into consideration the solution objectives (i.e. the defined requirements). The designed framework 
presented in this paper has been evaluated by interviewing two business consultants in the area of enterprise architecture (EA) 
and BITA, and three CIOs from large-sized Swedish companies. The questions to the business consultants and CIOs were the 
same focusing on the usability, efficiency, completeness, and consistency of the framework as the defined requirements of the 
framework. The consultants were interviewed face-to-face, while the CIOs where answering a questionnaire with open ended 
answers. The questionnaires were sent to the CIOs via email and the answers were received by email. 
The result of the evaluation of the proposed framework with the two interviewed business consultants:  
The first interviewed consultant stated that there is a need for a framework such as the designed one. The main issue with the 
framework, according to the consultant, is that the concepts and terms could easily be misinterpreted by the users. This may 
have a negative impact on the usability and efficiency of the framework. The consultant, therefore, suggested that a graphical 
support such as matrices and enterprise models could be added to the framework in order to visualize the concepts and terms 
used, and to decrease the number of possible interpretations. According to the consultant, the framework seems to be 
complete and coherent, but the structure of framework could also be decided by the users of the framework. In other words, 
the structure of framework could be customizable given the type of organization and the issues at hand.  
The second interviewed consultant stated that the designed framework could be a useful instrument for business and IT 
practitioners to choose an appropriate BITA model. He claimed that many top managers are not familiar with the concepts 
and terms used in the framework. Therefore, the target groups would probably be business and IT architects and similar 
groups of decision makers. In order to increase usability and efficiency, the consultant claimed that the framework needs to be 
complemented with a method of how to use it, and this method needs to consider the work perspectives of the intended users. 
The work perspectives of the users should also steer the way at which criteria are categorized in the framework, so the work 
perspectives will be an important base when evaluating the coherence of the framework. According to the consultant, the 
framework seems to be complete in the meaning of have all important criteria for supporting a user for choosing an 
appropriate BITA model. 
The result of the evaluation of the proposed framework with the three CIOs: 
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The first CIO stated that the framework in the right forum and at the right time would be very useful to increase usability and 
efficiency. He also prefers a simplified version as there are very few people skilled in wielding these tools in organizations. 
Moreover, he emphasized the language barriers between the language used in BITA communities and the languages already 
used in more widely practiced models in organizations, such as ITIL, TOGAF, COBIT, etc. According to the CIO, the 
framework seemed to be coherent. Regarding completeness, the CIO is missing criteria related to “Strategic, Tactical, 
Operational” and “Corporate Governance Model”. 
The second CIO claimed that he does not clearly understand the structure and use of the framework. Instead, to increase 
usability and efficiency, the first focus should be on determining where the misfit are between business model and operating 
model, or between operating model and organizational structure.. Then, based on the areas of misfit, you can decide which 
BITA model or criteria to use. Since the CIO had problem understanding the structure, he had no comments regarding 
completeness and coherence.  
The third CIO stated that the framework, regarding usability, would be more useful if it somehow could address the purpose 
of why one should use a BITA model. Regarding efficiency, the CIO stated that in order to be efficient he often listen to 
recommendations from trustworthy persons when choosing a model to apply in his organization. He had no major comments 
regarding coherence and it is “OK” according to him, but regarding completeness, he missed cost as a criterion. He also 
emphasized an important criterion to be considered when choosing a BITA model: the availability of capacity and 
competence to maintain a BITA model for short and long terms.  
CONCLUSIONS 
In this paper, a designed framework for comparing BITA models is presented. The framework was demonstrated by 
comparing six existing BITA models. The demonstration shows that major BITA models can be compared, i.e. the 
framework show differences between the models. Furthermore, the framework was evaluated in order to show how the 
artifact solves the stated problem and fulfills the stated requirements of the artifact. In total two consultants and three CIOs 
were interviewed.  A main concern among the interviewees regarding the usability and efficiency was the barriers between 
the languages used in BITA communities and the languages used by business and IT managers. Another concern was the lack 
of method support for how to use the framework. In general, the interviewees claimed that framework was coherent and 
complete, although some additional criteria were suggested. There is also an “informed argument” for the completeness as 
the framework is based on an extended literature study as well as an empirical study.  
In a future research activity, the proposed framework could be developed by providing guidelines for a better support to the 
decision maker in selecting an appropriate BITA model according to their requirements. For example, if an organization 
experience a certain type of alignment problem and have certain properties, the focus for achieving, assessing and 
maintaining BITA should be on certain criteria in the comparison framework. Thereby, an appropriate BITA model could be 
easier to be identified by using this framework. Further research also includes extending the evaluation of the framework by 
gathering opinions about the framework from different groups of practitioners. 
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